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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments witli respect to claims 1 -1 7 have been considered but are 
moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sprangle 
et al (US Patent 5,353,291) in view of M. Hentschel et al (Generation of 0.1 -TW optical 
pulses with a single-stage Ti:sapphire amplifier at a 1-kHz repetition rate" Appl. Phys. B 
70 [Suppl.], SI 61 -SI 64 2000). 

4. In re claim 1 , with reference to figure 1 , Sprangle et al disclose laser system 
having a repetition rate greater than 50 KHz (preamble is not given patentable weight; 
even if it were given patentable weight, it would have been obvious to adjust the 
repetition rate to obtain various power outputs) according to the principle of the 
regenerative amplifier (recycler or low gain amplifier 42), comprising at least an 
amplifying laser medium, a laser resonator (a ring resonator 56 formed by mirrors 26, 
28, 34 and 36) having at least one resonator mirror (28) (col. 3 lines 19-21) and at least 
one modulator (Pockels cell 48) (col. 3 lines 28-30), and a pump source (pump laser 22) 
for pumping the laser medium, wherein the laser resonator has a pulse stretcher (42 
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can be a high energy recycler which is capable of performing pulse stretching) (col. 4 
lines 1-11), inside a cavity of the resonator (see figure 1 ). 

5. Sprangle et al do not disclose wherein the laser resonator has a pulse stretcher 
as a specially designed component having a structure- and/or material-related 
dispersive effect, the pulse stretcher having minimum 3"^ order dispersion with 
maximum 2"^ order dispersion. 

6. However, with reference to figure 3, M. Hentschel et al disclose a pulse stretcher 
which includes a SF57 glass (page SI 62, first paragraph under 2 Setup) having a 
minimum 3''^ order dispersion with a maximum 2"*^ order dispersion (According to the 

1 1 2 rejection above, the pulse stretcher as SF57 has an inherent material property of 
having a minimum 3"^ order dispersion with a maximum 2"^^ order dispersion). 

7. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the laser system of Sprangle et al with a pulse 
stretcher having a material property of a minimum of 3^*^ order dispersion with a 
maximum of 2"^^ order dispersion as taught by M. Hentschel et al in order to obtain high 
efficiency pulse stretching without introducing any alignment issue (page SI 62, first 
paragraph under 2 Setup). 

8. Claims 1-4, 6-12 and 14-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jovanovic et al (US PG Pub 2002/0149836 Al ) in view of M. 
Hentschel et al (Generation of 0.1 -TW optical pulses with a single-stage Ti:sapphire 
amplifier at a 1-kHz repetition rate" Appl. Phys. B 70 [Suppl.], SI 61 -SI 64 2000). 
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9. In re claim 1 , with reference to figure 2, Jovanovic et al disclose laser system 
having a repetition rate greater than 50 KHz (preamble is not given patentable weight; 
even if it were given patentable weight, it would have been obvious to adjust the 
repetition rate to obtain various power outputs) according to the principle of the 
regenerative amplifier (Ti: sapphire regenerative amplifier), comprising at least an 
amplifying laser medium (Ti: sapphire laser medium), a laser resonator (a resonator 
formed by oscillator 302 and mirror 313) having at least one resonator mirror (313) and 
at least one modulator (Pockels cell 305), and a pump source (pump laser 301 ) for 
pumping the laser medium, wherein the laser resonator has a pulse stretcher (grating 
31 1 and lens 312), inside a cavity of the resonator (paragraph [0029] and figure 4). 

1 0. Jovanovic et al do not disclose wherein the laser resonator has a pulse stretcher 
as a specially designed component having a structure- and/or material-related 
dispersive effect, the pulse stretcher having minimum 3"^ order dispersion with 
maximum 2""^ order dispersion. 

1 1 . However, with reference to figure 3, M. Hentschel et al disclose a pulse stretcher 
which includes a SF57 glass (page SI 62, first paragraph under 2 Setup) having a 
minimum 3'"'^ order dispersion with a maximum 2"^ order dispersion (According to the 
112 rejection above, the pulse stretcher as SF57 has an inherent material property of 
having a minimum 3''^ order dispersion with a maximum 2"^ order dispersion). 

1 2. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the laser system of Jovanovic et al with a pulse 
stretcher having a material property of a minimum of 3^" order dispersion with a 
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maximum of 2"^ order dispersion as taught by M. Hentschel et al in order to obtain liigli 
efficiency pulse stretching without introducing any alignment issue (page S162, first 
paragraph under 2 Setup). 

13. In re claim 2, M. Hentschel et al disclose wherein the pulse stretcher has a block 
of highly dispersive material (inherent property of SF57). 

14. In re claim 3, M. Hentschel et al disclose multiple reflections takes place within 
the block (inherent for SF57). 

15. In re claims 4 and 16, M. Hentschel et al disclose a dispersive layer which is a 
used as a folding mirror (pulse stretcher includes a plurality of folding mirror, see figure 
3). 

16. In re claim 6, Jovanovic et al / M. Hentschel et al have disclosed the claimed 
invention above except wherein the laser medium has an inversion life (storage time) 
greater than 1 ms. It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to choose a laser medium having an inversion life of 
greater than 1 ms in order to obtain a higher output power, since it has been held to be 
within the general skill of a worker in the art to select a known material on the basis of 
its suitability for the intended use as a matter of obvious design choice. In re Leshin, 
125 USPQ416. 

1 7. In re claim 7, Jovanovic et al disclose wherein a femtosecond oscillator for 
inputting seed pulses, the femtosecond oscillator being formed and arranged in such a 
way that the seed pulses are femtosecond pulses or picosecond pulses on input into the 
laser resonator (paragraph [0029]). 
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18. In re clainn 8, Jovanovic et al disclose wherein an electro-optical switching 
element as modulator (Pockels cell 305) (paragraph [0029]). 

19. In re claim 9, Jovanovic et al disclose wherein a pulse compressor (400) is 
outside the laser resonator (paragraph [0035]). 

20. In re claim 10, Jovanovic et al disclose wherein the pulse compressor has a 
dispersive grating having less than 1700 lines/mm (1480 lines/mm, paragraph [0035]). 

21 . In re claim 1 1 , M. Hentschel et al disclose wherein the pump source is a laser 
diode (diode pumped Nd: YV04, see figure 3). 

22. In re claim 12, M. Hentschel et al disclose wherein the highly dispersive material 
is SF57 glass block (page SI 62, first paragraph under 2 Setup). 

23. In re claim 14, Jovanovic et al / M. Hentschel et al have disclosed the claimed 
invention above except wherein the laser medium is a Yb:glass or Yb:crystal. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to choose a laser medium of Yb:glass or Yb:crystal in order to obtain a longer 
inversion time which increase output power (see applicant admitted prior art "Directly 
diode-pumped Yb:KY(W04)2 regenerative amplifier"), since it has been held to be 
within the general skill of a worker in the art to select a known material on the basis of 
its suitability for the intended use as a matter of obvious design choice. In re Leshin, 
125 USPQ416. 

24. In re claim 15, Jovanovic et al / M. Hentschel et al have disclosed the claimed 
invention except wherein the pulse compressor has a dispersive grating less than 1200 
lines/mm. It would have been obvious to one having ordinary skill in the art at the time 
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the invention was made to have modified the dispersive grating of Jovanovic et al with 
less than 1200 lines/mm, since it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. In reAHer, 105 USPQ 233 MPEP 2144.05 (ll-A) 

25. In re claim 17, Jovanovic et al disclose a relationship of the pulse compressor 
outside the laser resonator is according to Treacy design (inherent, based on the claim 
language, the Examiner notes that Treacy design is satisfied if the pulse compressor is 
placed outside of the laser resonator). 

26. Claims 5 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jovanovic et al (US PG Pub 2002/0149836 Al) in view of M. Hentschel et al 
("Generation of 0.1 -TW optical pulses with a single-stage Ti:sapphire amplifier at a 1- 
kHz repetition rate" Appl. Phys. B 70 [Suppl.], S161-S164 2000) as applied to claim 1 
above, and further in view of Pang (US PG Pub 2003/0095320 Al). 

27. In re claim 5, Jovanovic et al / M. Hentschel et al have disclosed the claimed 
invention above except wherein the pulse stretcher has at least two reflecting surfaces, 
the surfaces being arranged in such a way that the surfaces are oriented - relative to 
one another and - at an opening angle, and the laser beam is reflected at least twice at 
at least one of the surfaces. However, with reference to figure 2, Pang discloses a pulse 
stretcher (50) has at least two reflecting surfaces (70 & 72), the surfaces being arranged 
in such a way that the surfaces are oriented - relative to one another (facing each other) 
and - at an opening angle (angle e), and the laser beam is reflected at least twice at at 
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least one of the surfaces (paragraph [0028]). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to have modified the laser 
system of Jovanovic et al / M. Hentschel et al with an alternative pulse stretcher as 
taught by Pang in order to obtain a tunable pulse stretcher. 

28. In re claim 13, Pang discloses wherein the opening angle is adjustable (grating 
70 Is tunable by adjusting its angle, see figure 2). 

Conclusion 

29. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth In 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply Is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action Is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YUANDA ZHANG whose telephone number is 
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(571 )270-1439. The examiner can normally be reached on Monday-Friday, 9:00am- 
5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on 571-272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/ARMANDO RODRIGUEZ/ 
Primary Examiner, Art Unit 2828 

/Yuanda Zhang/ 
Examiner, Art Unit 2828 
03/24/09 



